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This , is « continuation-in-part of commonly 
ovnod patent application Serial No. 547,783, filed July 
2, 1990. 

TSCBHlCftT. rTITTrP 

The present invention rolates to anchoro for 
surgical sutures, and more particularly relates to bone 
anchors which are inserted into a hole formed in a 
bone. 



BACTffBomm m T 

Suture anchors used to secure sutures in 
openings formed in bones are important for joint 
reconstructive surgery and arthroscopic surgical 
techniques. such suture anchors are used, for 
instance, to anchor ligaments or tendons to bones in 
knee, shoulder and elbow reconstruction and repair 
operations. 

Important attributes ot bone anchors are that 
thoy be easy to insert, and provide a firm anchor. 
Bone anchors also should be simple and reliable. Bone 
anchors may be bio-absorbable or nonbio-absorbable 
depending upon the material used to form the boni 
anchor. Either can be used depending on the type of 
operation and selection of the surgeon. 



Initially, one type of bone anchor took the 
form of a fioh hook-type barb which w ft e inserted into 
a hole and hooked into the soft narrow of the bone. 
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Another prior approach to suture anchors i. disclosed 
in U.S. Patent Ho. 4,738,255 to Coble, et al. this 
patent disclose. . suture anchor delivery system which 

rivet and a slotted ring. The anchor rivet i. drawn 
Into the slotted ring to d. £ o ra the slotted ring in" 
an acorn-shape when pre.our. is appii. d by an anchor 
«ndrel through which the suture io dr L. ^ 
. otted ring includes slots that are .pi it to allow ^ 
ring to be deformed and an anchor ridge i„ £orBed 
«ound the inside circumference of the slotted ring 
As compared with the present invention, the Cobie 
«ture anchor is more complex in configuration and 
require, a specialized anchor delivery system for 
Manipulating the two-piece rivet and slotted ring. 
Also, manufacture of the Coble suture anchor requires 
close tolerance assembly of the two-pi.ce anchor and 
cooperation between the two part, of the anchor. 

Another patent disclosing a sy.tea for 
fastening article, to bone. i. di.clo.ed in p.s. Patent 
No 4,013,071 to Rosenberg. Thl. patent disclo... an 
orthopedic screw with an expandable portion including 
•id. .lit. which are formed radially through the di.tal 
end of a .crew. The .id. .lit. produce a plurality of 
25 outwardly expansible tip. that are flared by driving a 
rod-shape .ember through an internal bore of the 
orthopedic .crew. The Rosanberg device i. turned in a 
manner of a screw for in.ertion which present, some 

1" 10 P * r£orBin ' arthroscopic procedure.. 

Further, the Ro.enb.rg device require, clo.e toleranc. 
in manufacturing and a..embly. 

Still another prior art system is shown in 
U.S. Pat.nt No. 4,741,330 to Hayhur.t. Thi. pat.nt 
di.clo... anchoring d.vica. for attaching .uture. to 
35 bone., the anchoring device, being detormabl. 
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^ riMl ahaped solid plugo *^ h ** t hair 

■ldpointa to sutures. r 

A primary objective of the pr „. nt invention 
i. to provide a bone anchor which i„ inexpen-ivo to 
Manufacture and simple to install. 

Another object of the invention is to provide 
-bone anchor which automatically locks itself into a 
bore forced in a bone by simply appIying presaure 
the « tU r, which cause, the barbs or ridges in the bone 

ToctnVtV 19 T o tha valls of ^ **• in - 

locking the anchor to the bore hole. 

Still another aspect of the present invention 
is to provide a bone anchor which is compact and 
automatically guides itself into the hole in the bone. 

Another important object of the invention is 
to provide a bone anchor which may be formed by a 
Bi.pl. molding operation with no close tolerance 
assembly operations required. This feature makes the 
bone anchor both economical and reliable. 

A further object of the invention is to 
provide an inserter device for installing the bone 
anchor in place, as well a. a spreader device for 
helping to firmly seat the anchor in the bone. 

The.e and other objectu are met by the 
present invention which will become apparent upon 

Invent' 4 th Y° ll0Win * ascription of the 

invention in view of the drawings. 
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DIBCLOBUEB OV nggfflCIgB 

Tha present invention relates to a bono 
anchor intended to ba uoad with a suture to iocur» the 
suture to a hoi* ton*** in a bona. The bona anchor is 
an elongated thimble- shaped body having a tip at one 
end of the body. First and second slots extend 
lengthwise through the elongated body at spaced 
locations. A suture receiving opening is provided in 
the tip. At least one ridge, or barb, extends 
outwardly from the exterior of the elongated body and 
defines an edge which is adapted to ba lodged in the 
wall of the bore formed in the bone. in one 
embodiment, a sharp trailing edge comprises the ridge. 

The tip of the anchor is its leading end as 

15 it is inserted into the bore hole in the bone, and is 

preferably partially conical in shape and terminates in 
a rounded end. The conical tip has a rounded end that 
aides in aligning the anchor with the bore hole in. the 
bone. First and second slots are preferably formed in 

20 a substantially cylindrical portion of the anchor and 
are preferably diametrically opposed. The suture 
receiving opening in a preferred embodiment extends 
from the side of the body in which the first slot is 
formed to the side of the body in which the second slot 

25 is formed. The suture is threaded through the suture 
receiving opening and rearwardly relative to the anchor 
through the first and second slots and out of the bore 
hole. A suture trails behind the anchor and out of the 
bore in the bone so that it in accessible for surgical 

30 euturing. 

The bone anchor is installed in the bone by 
means of an inserter device and a spreader device. The 
inserter device has an elongated abaft attached to a 
handle member. In the preferred embodiment, the anchor 



is positioned on the and cf the shaft and hold in place 
by the sutures which ar« attached to posts on the 
handle. In another •nbodinont , the inserter device is 
hollow and the anchor is pushed through it and inserted 
in the bone by a pusher member. Once the anchor is 
installed in place, an elongated anchor spreader is 
used to firmly seat it in position. 



Also, a depth member positioned on the 
inserter member can be used to ensure that the anchor 
is not inserted too deeply into the bone. 

BRIBT PSgCRIPTIQlf 07 DRMnHQg 

FIGURE 1 is a perspective view of a bono 
anchor aade in accordance with the present invention; 



FIGURE 2 is a cross-sectional view showing 
the bone anchor of the present invention inserted in a 
hole formed in a bone; 

FIGURE 3 is a cross-sectional view showing a 
bone anchor being inserted and then locked into a hole 
in the bone; 

FIGURE A is a schematic representation 
showing the scissoring action of the bone anchor when 
tension is applied after insertion; 

FIGURE 5 a top plan view showing the bone 
anchor of the present invention and showing the bone 
anchor expanded in phantom; 

FIGURE 6 is a perspective view of an 
alternative embodiment of the bone anchor of the 
present invention; 
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figure 7 is a parapoctiva view of another 
alternative embodiment of the ben. anchor of th a 
pre.ent invention; 

FIGURES 8 and 9 ohow the us. of the inventive 
anchor with an inserter device; 

with the in.erter device; 

FIGURES ii and 12 illustrate the inetallation 
of the anchor u.ing an inserter device with a depth 



10 aember; 



FIGURE 13 shows a spreader device for use 

with the present invention; 

FIGURE 14 illustrate,, th* uae of a spreader 

device ; 



FIGURE 15 illustrate. ona anticipated use of 
the present invention; 

FIGURE 16 illustrate, an alternate embodiment 
of the invention; and 

FIGURE 17 depict, .till another embodiment of 
20 the bone anchor. 

BMT WQPBffl) TfiR CnBBYTMQ otrp rmi InWTTttll 

Referring now to Figure 1, the bona anchor of 
tha present invention i. generally indicated by 
reference numeral lo. The bone anchor 10 inolud.a a 
25 thimbl.-.haped body .12 which define, an inner cavity 
13. K ridge 14, or barb, i. formed on the outer 
surface 15 of th. body 12. Th . ridga in prafarably a 
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circular ridgo bonding ab^t tho clrcuaf ,r.nc. of tho 
body 12. * tip 16 iB forBQ( , on Ujo diotai Md ^ ^ 

th. body 12. A railing and 20 or th. body 12 io 
located at tho opposite and of th. body fro. th. distal 
•nd la. a strand of suture filament 22, or auturing 
thread, is connoctod to th. body 12 and pr.forabiy 
extends through a suture receiving opening 24 formed 
through th. tip 16 of tna body 12. 

First and oocond slots 25 and 26 extend 
longitudinally through the body 12 from tho tip 16 
through to the trailing end 20. First and second slo^s 
25 and 26 divide the body 12 into first and aecond 
resilient walls 27 and 28. First and cocond wall* 27 
and 28 are spaced from each by tho first and. second 
slots 25 and 26 and th. inner cavity 13. The strand of 
auture filament 22 extends fro* the suture receiving 
opening 24 and is doubled back co that first and second 
lengthe 29 and 30 of the atrand extend from the tip 16 
through fir.t and second olots 25 and 26, respectively 
end extend paat the trailing end 20 for use by the 
surgeon. Th. first and second l.ngtha of strand 29 and 
30 aro rac.oed in the first and second slots 25 and 26 
so that the atrands do not interfere with the locking 
action of the ridga 14. 

Th. ridg. 14 may b« formod as a «omi-circula>- 
circumforantially extending m.mber. Th. ridgo includ.a 
a fruatoconical loading surface 31 and a radially 
extending back surface 32 which interaoct to form a 
relatively uharp edge 3 4 at tho outermost point on the 
ridg. 14. The back surface 32 may be inclined to 
provide a .harper odg. to enhance the ability of tho 
bon. anchor 10 to grip tho aides of the bore hole 3 6 in 
a bona 38. 
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Rarerring now to Figures 2 throuch B 
insertion or th. bono anc hor uin ^ n 
<ir.at.r d.tail. Th. bon. anc hor lo is insert 4 
the bora hoi. 36 for*.* in th. w, . Parted into 

pr-r.rably rounded end LplL .o ^ T " * 

it-ir rad uii y rc ,. atlva t rr bo" r 0 ; 3 ? ~ 

oone anchor 1. pushed into the bore hole 36 ri«t a^d 

Th« h„„~ w n0t P uu h«d together. 

The bo„e anchor 10 is pushed into the bore hoH 36 by 

the ! P " * ° PCt,iali «^ i— rtion tool. vmon 

the bone anchor !0 is i nBarted to ^ 

the bore hole 36, tension »ay ba a?pliad L 

and second lengths 29 and 30 or the strand 22. £ 

application or tension, the edge , 4 BOVe8 into J£ 

sides of the, bore hole 36 end grips tt . ^ 

This causes the tir , t and second resili ont walla ^ d 

in placT ° UtWardly rlTOly the b - -hor 

As shown schematically in Figure 4 when 
tans on is applia d to the strand 22 the 
reeving opening 2 , a hovm 

„..rtio„ po.ltlo„ « . di „. t „ , to » « 
po.itlon oho ™ by al „. t . r B . Exp „ n . lon * 
•ochor 1. .ho-n in rlwB . , in , yi>v to- 

ten. anchor fco . . al „.t.r A to . „l„. t . c 

B » corr..p„„„. to th. co.pr..... dl..„.l or . 

of th. bon. .nohor vhil. ol.n.t.r B oorr..pono. to th. 
outvrovy .oi..or.o oL.„. lo „ « ^./ ilm .J Q ^' 
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.xt.nd. i The , r UtUre " CalVing ° Pening 2 < erlt^ly 
22 «y be oiaply routod froa ando 

rr r ponlng 24 ^ - — - — 

Rof « ri "9 now to Figure 6, an alternative 

referred to by reference mmertl 50 t>,» v 

™ tco „ ^ tJp M ^ bocb » » - 

on outer .„«„„. 5, ot «,„ „ cust0 „, ™ 

». V. rl .i by ch.ngin, th. .„ gl . ot th „ „„ * 
ourfaco 60. The tin «-> v. cacing 
fi2 P * ° * UtUr * "living opening 

«- The eutur. receiving opening 62 ia pLferanlv 
connected to the tip 52 by . ^ 6<> £ ™ 
receiving opening 62 preferably e Xtonda fron a ^ 

: :: vi tha arcuate wau 54 ° n tip »• - 

receiving opening .xtenda through th. tip 52 and 
rearvardly fro. the tip. A trailing edge 66^ "or! 

1 ;raTir ° f ^ 50 th. tip. 

The trailing edge 66 » tty p« rforB ^ * 

barb 56 ln ^ t lt Bfty d-flna ^ th 

neion designated by the letter T on the euture .trend 
«. Knen tension T i. applied to the eutur. .trend 63, 
the bone anchor 50 i. tipped, or partially rotated, to 
cau.e the barb 56 to beco.e lodged in the .id. of the 

trailing .dg. 66 would rotate and could for* the 
anchoring edge in place of th. barb 56. The tipping o- 
Partial rotation of the bone enchor 50 i. "own b y 
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«rrov C and occur, when tension i B appli J" ^ ^ ? 
oy arrow T. yt J J-ioa as denotad 



Referring now to Figur . 7 • _ 
alternative eabodi^nt of th. „ ' anot h«r 

™ y indicat . d by *:LZ.~ ;~ - 

anchor , 0 includes . thlMO^^Uj 
defines an inner cavity 74 Th- . k, lch 
*« • tip 7< at ifc , dw\n? 7 7 TT aPed b0dy ^ 
owning 7B extends throog h ^ * 

pa-sagewey through the tip f! fc * 76 t0 f0nE * 
euture Materiel 80 i- ~ et^und, or threed, of 

riBX 80 i* threaded through *-k 
receiving opening 78 and is dolled beet L 
end second slots 81 and „. £ 'and ^ 
•nd 02 divide tfta 72 ^ e ' 8l ° t8 81 

resilient walls 83 and 84 J , ^ ^ " eond 
routed through th. fl ra ' ^he" 1 " 

suture raceivlnr, , ' n trough the 

extend out of the bore ho ^ T h 80 

anchor 70 is inserted £££ * ^ bon « 

-ailing edge 86 of t^,, VtclT ^ 

opposite end of the body 72 trll ,„ 

The trailing edge 86 fL ' di ' tal ^ 77 ■ 

engage, the'sidl of £e ^'hoT " ^ ^ 

designated by letter T 1. , ^ tenBion ' 

thread 80, the t^Tul' .„ ? ^ *** ^ ° f th « 
/ una trailing edga 86 of th» f**-«H 

-u. S3 « „ dig lnto t 9 h> .^.t;s."*" d " e r 

th. bon. j„d « c « . th * bo™ »ol. I" 

oth« to " Zt^"T ° Ut "'" lY tr °° 
1" th. bor. hol .. ■" Ch " 70 t0 »' 

1 ""ner u bio-ab.orbabla material . 
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absorbable material* ^m,^ 

»*terial for th. bon. anchor L J 
' = be any conventional tvpfot" sut Mt * rial ^ 

Micron, or Oexon ^J^Z^L"^' 
Davie t G eck. trado *«k a of 

An inaurtev device inn - 
inv.oUv. K„, a „ nch „ 10 ' 1 . C *. b t™ I"' 

ohoft 10<. Th. Bh ., t ... ~" 102 "" 1 »" •lor.g.toa 

i. c„„ t or».o to t " in" I' ' taP "'" 1 - " 6 «** 
anchor. ln "* r <"' vlt >' » of too 

» «. of ..r^cr : - t - 

2? j« „ , ^/ J0 or rho suture 

n „; : u t r "rr: r- p °-" 109 « »° - 

•uturo. tlohtly .„ „„.,,., 4 U ° " t * i " th « 

aovictt is Bhovrn in Figure 9. 

2 5 <-h„ 1 Positioned over the end of 

co Uar ri h ' ld in ^ « -toP o 

collar member lie which i« eolder.d to the .haft \T 

Delrin grade 350 ) and haa . pair < * 

30 inT P ^ 8t ° P tt0ab - in «** to 

30 it in place on the inmerter device. 

r igure. u and 1,, linlt . th . ^ °» 

the inserter 100 and thu. U» lt . the depth to which th 



bone anchor can be portioned in the bone 38. Thls 

-euro, that the encnor wlll nofc faft , ^ 

deeply. Tbe depth S . Bb . r alao protocto ^ °° 

during us. of tbe driver and anc ^ r M ^ 
depth -o^r 116 can ba provided ln * Th 

in to provide tbe insertion depth of tbe J£ 

below tbe cortical surface as desired by tbe surg.on 

The insertion of the bone anchor 10 can be 
accomplished with i 

4 ROa wlth direct pressure, although the 

Preferred and »ore controlled aanner is to gently tap 

the end of tbe inserter device 100 with a M1 Zllel 

Advancing tbe anchor slowly. Once paat the cortical 

bone, and without a depth ■nen.ber or device of so.e 

type too B uch pressure could drive the anchor too 

deeply into the cancellous bone. 

Once the anchor 10 is positioned in place, as 
shown in Figure 12, the inserter device 100 is reeved. 

flPraadar d4,ViC0 130 i8 then used to firaly set and 
Beat the anchor. As shown in Figure 13, the device 130 
has . handle 132 and a probe 134. the probe 134 has a 
rounded slightly tapered end 136 and i. larger in 
diameter than the elongated shaft 104 on the inserter 
device. 



in order to set the anchor 10, the spreader 
130 is p.Ucod in the center of th . anchor 10 
Figure 14) and the two ends of the suture 22 are pulled 
at th. tiue. This assists in opening th. walls 

-1, 28 firmly seating the anchor in the bone. 

When setting the anchor 10, it is important 
to firmly hold or claap both end. of the suture so that 
it will not pull out of the anchor. One option at this 
point is to tie the two suture .nda together, asking 
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•ur. the knot 140 (Figure 15) i, bttlow ^ ^ 
.urface. 

Once the anchor 1. in.talled and aeated in 
place, the ligament 150 or othar eoft ti.auo ia brought 
into poaition ovar tha anchor ait*. . Tha suture ia than 
knottad firmly through tha ligament holding it tightly 
in plac. next to tha bona. Thia ia » h own in Figura 15 
In thia manner, tha .oft tia.ua and bona will, ovar 
tina, raattach theaaelvee together. 

Another embodiment of the invention ia ahown 
in Figure 16. m thia embodiment, the anchor 10- with 
•utur. 22 attached i. in.erted through a hollow 
in.ertion device 160. The device 160 ha. a handle 162 
and in.ertion tube 164 and the bone anchor. 10 • are 
• iz.d to .lidingly fit within the tube. The anchor. 
10- are in.tall.d in po.ition by a pu.her member 170 
which ha. a head or handle 172 and elongated pu.her rod 
174. The end 176 of the pu.her rod can be pointed to 
fit within the center cavity of the anchor 10.' (aimilar 
to the end 106 of in.erted device 100) , or, a. .hown, 
can be flattened or enlarged. 



The "hollow tuba- in.ertion method 1. 
particularly u.eful for .moll anchor., on the order of 
about one-.ixteenth of an inch in diameter and three- 
25 .ixteentha of an inch in length. Al.o, in order to 
9*ug. and ccacure the depth of in.ertion of the anchor 
10', marking, or a aaale (not .hcvn) can be provided on 
th. pu.her rod 174 adjacent the haad or handle. 



Onoe the bone anchor 10' ia in.erted in the 
op.ning or bore 36 in the bone 38, a .pr.ader device 
(.inil.r to .proader 130 de.cribad above) i. uaed to 
firmly .oat tho anchor in placa. Thereafter, the 
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anchor can ba uaad in tha aaao aannar and for tha aim. 
purpoaaa a. daacribad abova with raapact to anchor io. 

Anothar aabodlmant of tha bona anchor ia 
ahown in Figura 17. Tha bona anchor 180 haa a 
ralativaly flat iront and 182 and an outwardly flarad 
ridgo 184 on it. raar and. Tha front and 182 haa a 4V 
chamf.r 186 in ord.r to aid in antry of tha anchor into 
tha drillad hola in tha bona. Tha raar and haa a 
racaaa 188 which allowa tha outwardly flarad annular 
ridg. 184 to b. flaxibl. and »ova radially inwardly 
during in.artion. Tha «».»ory" of tha anchor oatarial, 
togathar with a*panaion by a apraad.r »amb«r, fcrcaa 
tha ridga 184 outwardly aacuraly holding tha anchor in 
poaition. An opaning 190 and oppoaad alota 192, 194 
ara providad through tha anchor for a autura. 

Tha praooding daaoription of tha prafarrad 
ambodinenta of tha praaant invantion ia intandad to ba 
illuatratlva of thraa prafarrad fonaa of tha invantion. 
It ia antioipatad that othar nodif ioationa and 
anhancaaanta of tha praaant invantion will ba apparant 
baaad upon tha abova daaoription. Tha ooopa of tha 
praaant invantion ahould ba naaaurod by tho following 
claiaa, and not linitad by the abova daacription of tha 
prafarrad ambodinanta. 



I CLAIM: 



^ 1. A bona anchor for ..curing a « utur . . 
2. Tha bona anchor of ei*4« , . . 

: ^n,n^ MM ---- 

*irat and aocond slote ir. , ^ n ' th ® 

th. body in which t^. fl fc Ul " " ida of 

nf . . . rirat BloL tormad to th. .id. 

of th. body in vhioh th. ..oond .lot i. rora .d 

<• Th. bono .nohor of ol.i» i 4 
Plurality of rid*.. . r . provide. ™* 1 Wh *" ln * 

ride. i. 5 ' Th ' ^ " n0h ° r ° f ° Ula 1 wh ««in .aid 
rid,, i. g.n.r.lly oircul.r and .xt.nd. .bout th. 
oirou8fr.no. of th. oyllndrio.l portion .nd i 
inurrupfd by th. f ir . t and flocond 0 >°£ iOn *** 

rid„. k *' Th " tn ° h0r ° C oU1 » 3 "h««ln ..id 

ridg. h« . fru.tooonioal l..ding .urf.o. with . 

th!! V i ad9 ° With th> -urf.c. 

th.t dig. into th. wall of th. bor. hoi. to loo 

•nchor in th. bor. hol«. k th ' 



'. Tb. bon. , 
ft»... tb« ,.i a tlr , t , ••»' «".h «.«». 

«r.t ..„„„„ ' ' «b.r.l„ ..,«, 

■oi..orl„ r.l.tlo».blp t , M 

«• *1. 1. tb. „... . . \ "™ „ Y "*« »" i» 

• tb . p„.b„ 1 1 »» -tel. 

pr.,1..! , M of , <14 ^ "p "WW. ¥i th 

O.Ptb t. .blob ."i ZT . - tto 

tb. bo... " < " lir " «ltb tb. b.l. l, 

cuu „ i l r.^bXr:Vb°: 1 rr — « 
i«o «i.b ..u P „.b. t * ' " , *" ,tt " a " 1 " 

*«. «. b«. i„ L.r " *■" ,>,> " ■" , '« 

l»f tb. b.l. ta th. bo». " " '»■•»« 



Sjr..uf 1". .v. 
Oltosvn, Czr^..' 
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J4 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




